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57) ABSTRACT

New compounds and a method for inhibiting the
growth of fungus is disclosed which comprises contact-
ing said fungus with a fungicidal amount of a phenyl
glycine compound of the formula:

R
o
N—C—(C—0Rg
R3 I
Rs
Ry-

‘wherein R and Rj are independently hydrogen, lower

alkyl, substituted lower alkyl, cycloalkyl, substituted
cycloalkyl, alkenyl, phenyl, substituted phenyl, halo-
gen, amino or hydroxy groups; Riis a hydrogen, lower
alkyl, substituted lower alkyl, cycloalkyl, benzoyl, halo
or nitro substituted benzoyl, substituted cycloalkyl,
methylcarbamoyl, cyclohexylcarbamoyl, phenyicar-
bamoyl, halophenylcarbamoyl, methylphenylcarbam-
oyl, methylthiocarbamoyl, phenyl, substituted phenyl,
napthyl group or —SO2R7 where R7 1s a hydrogen,
alkyl, substituted alkyl, phenyl, substituted phenyl or
amino group; R4 and Rs are independently hydrogen,
lower alkyl or substituted lower alkyl groups and Re 1s
a hydrogen, lower alkyl or substituted lower alkyl,
alkenyl or substituted alkenyl group.

6 Claims, No Drawings
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METHOD FOR INHIBITING THE GROWTH OF
FUNGI WITH PHENYL GLYCINE COMPOUNDS

TECHNICAL FIELD

This invention relates to new fungicidally active
compounds and to a method for inhibiting the growth

of fungus by applying to the locus thereof a fungicidal
amount of a compound of the formula:

Ry
Rg O

|
II‘J""'CI:—C—ORE,
Ri Rj;

R>

whereimn R and R; are independently hydrogen, lower
alkyl, substituted lower alkyl, cycloalkyl, substituted
cycloalkyl, alkenyl, phenyl, substituted phenyl, halo-
gen, amino or hydroxy groups; R3is a hydrogen, lower
alkyl, substituted lower alkyl, cycloalkyl, benzoyl, halo
or nitro substituted benzoyl, substituted cycloalkyl,
methylcarbamoyl, cyclohexylcarbamoyl, phenylcar-
bamoyl, halophenylcarbamoyl, methylphenylcarbam-
oyl, methylthiocarbamoyl, phenyl, substituted phenyl,
naphthyl group or —SO;R7 where R7 is a hydrogen,
alkyl, substituted alkyl, phenyl, substituted phenyl or
amino group; R4 and Rs are independently hydrogen,
lower alkyl or substituted lower alkyl groups and Ry is
a hydrogen, lower alkyl, substituted lower alkyl, alke-
nyl or substituted alkenyl group; to fungicidal methods
employing said phenyl glycine compounds; and to fun-
gicidal compositions containing said phenyl glycine
compounds.

BACKGROUND ART

The control of fungi has become of increasing con-
cern to man and has developed a broad need for new
products and methods which will exhibit effective fun-
gicidal activity on a variety of microorganisms. In con-
trolling the diseases of agricultural and horticultural
crops a particular need has arisen as plant pathogens
have emerged which are resistant to heretofore popular
commerical fungicides, becoming a serious practical
problem 1n crop protection. The present invention ad-
~ dresses these and other problems by providing new
fungicidally active phenyl glycine compounds. The
term “fungicide” and “fungicidal amounts” as used
herein includes not only chemicals and amounts of
chemicals which kill fungi but also that which will
inhibit the growth, reproduction or other undesirable
effect of fungi.

U.S. Pat. No. 2,654,754 discloses that various aro-
matic heterocyclic glycine amides have pharmacologi-
cal activity. U.S. Pat. No. 3,882,162 and its U.S. Pat.
No. Re. 29,468, discloses various N-(phenyl)a-amino
carboxylic acid esters as having herbicidal activity. U.S.
Pat. No. 4,260,782 discloses a method of preparing vari-
ous alkoxy carbonylethyl dialkylanilines and their use as
intermediates for the preparation of compounds having
a pesticidal action.

DISCLOSURE OF THE INVENTION

Now, surprisingly, I have found novel pheny! glycine
esters, having fungicidal activity, of the formula
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N—CH;—C—~—0—Rg

R>

wherein R1 and R are independently hydrogen, lower
alkyl, substituted lower alkyl, cycloalkyl, substituted
cycloalkyl, alkenyl, phenyl, substituted phenyl, halo-
gen, amino or hydroxy groups; Rz is hydrogen, lower
alkyl, substituted lower alkyl, cycloalkyl, benzoyl, nitro
or halo substituted benzoyl, substituted cycloalkyl,
phenyl, substituted phenyl, methylcarbamoyl, cy-
clohexylcarbamoyl, phenylcarbamoyl, halophenylcar-
bamoyl, methylphenylcarbamoyl, methylthiocarbam-
oyl, naphthyl or —SO;R7 wherein R7 is hydrogen, al-
kyl, substituted alkyl, phenyl, substituted phenyl or
amino; and R is lower alkyl, substituted lower alkyl,
alkenyl or substituted alkenyl group; providing when
R and Rj are lower alkyl and R3is hydrogen, then R
Is substituted lower alkyl, alkeny! or substituted alkenyl.

Further, I have surprisingly found a.method for in-
hibiting the growth of a fungus which comprises con-
tacting the fungus with a fungicidal amount of a com-
pound of the formula:

R

Rs: O
|
Tl'J"—(l.__"""C""ORf,
R3: Rs
R3

wherein R} and R are independently hydrogen, lower
alkyl, substituted lower alkyl, cycloalkyl, substituted
cycloalkyl, alkenyl, phenyl, substituted phenyl, halo-
gen, amino or hydroxy groups R3is a hydrogen, lower
alkyl, substituted lower alkyl, cycloalkyl, benzoyl, halo
or nitro substituted benzoyl, substituted cycloalkyl,
methylcarbamoyl, cyclohexylcarbamoyl, phenylcar-
bamoyl, halophenylcarbamoyl, methylphenylcarbam-
oyl, methylthiocarbamoyl, phenyl, substituted phenyl,
naphthyl group or —SO;R7is a hydrogen, alkyl, substi-
tuted alkyl, phenyl, substituted phenyl or amino group;
R4and Rs are independently hydrogen, lower alkyl or
substituted lower alkyl groups and Rg is hydrogen,
lower alkyl, substituted lower alkyl, alkenyl or substi-
tuted alkenyl group. |
Representative alkyl groups encompassed within the
description of Ri, R3, R3, R4, R5, Rg and R+ include
substituted and unsubstituted, branched and straight
chain methyl, ethyl, propyl, butyl, penty! and the like
up to about 10 carbon atoms. Representative cycloalky!
include substituted and unsubstituted cyclopropane,
cyclobutane, cyclopentane and cyclohexane. Represen-
tative alkenyl include substituted and unsubstituted
ethylene, propylene, 1-butylene, 2-butylene, 1, 2 or
3-pentylene, 1, 2, 3 or 4-hexylene and their geometric
1somers and the like up to about 10 carbon atoms. Rep-
resentative substituents for the alkyl, cycloalkyl and
alkenyl groups include halogen, such as chlorine, io-
dine, fluorine and bromine, hydroxy, nitro and amino.
Representative substitutents for the substituted phenyl
groups encompassed within the description of R;, R,
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R3, R4, Rsand Rginclude lower alkyl and alkenyl of 1-3

carbon atoms, hydroxy, chlorine, fluorine or bromine,
halogenated lower alkyl and alkenyl of 1-3 carbon
atoms nitro and amino. Representative substituents for

the substituted urea’s encompassed within the descrip-
tion of R3 include substituted and unsubstituted lower

alkyl, alkenyl and cycloalkenyl of 1-10 carbon atoms
wherein the substituents include hydroxy, halogen,
nitro and amine; hydroxy, halogen, particularly chlo-
rine, fluorine and bromine; nitro; substituted and unsub-
stituted amine, phenyl and naphthyl wherein the substit-
uents include halogen, hydroxy, lower alkyl, lower halo
alkyl and lower hydroxy alkyl.

The compounds of the instant invention can gener-
ally be prepared by refluxing an appropriate substituted
or unsubstituted N-phenyl glycine of the structure:

R,
il
Il\I—(IZ-CDH
R3 Rs
R;

wherein Rj, Rz, R3, R4 and Rs are as previously de-
scribed with an appropriate substituted or unsubstituted
alkyl or alkenyl alcohol or ester.

A suitable solvent may be used, one which is unreac-
tive in the refluxing procedure, however in most in-
stances the reflux may be accomplished without a sol-
vent. Refluxing conditions are dependent upon the reac-
tants and products but usually require a temperature of
from about 50° to about 200° Celsius and a time from
about several minutes to two days or more. Refluxing
can be done in the presence of a suitable catalyst and I
have found that using a concentrated sulfuric acid cata-
lyst is effective. The excess reactant is distilled off and
the desired product can be readily attained from the
restdue by standard extraction techniques.

In instances where Rj3 of the desired compound is
—SO2R7, the refluxing reactant is an N-phenyl glyci-
nate wherein Rj3 is hydrogen. After refluxing with a
suttable alcohol or ester, the resulting compound is
further reacted with an appropriate sulfonyl chloride to
produce the desired product by the reaction scheme.

R
]
N—C—COH=R;OH——=>
H |
Rs
R)
R;
Rsa O
|
ll\l—“(l:"“CORﬁ
H Rs
R>
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4
-continued
R
(il
N—C—CORg—CISO;R7—>
H |
Rs
R2
R
0
1?1——-(13—(:01{6
S|02 Rs
R7
R;

Typical compounds formed by the process of this in-
vention include: methyl-N-pheny! glycinate, ethyl-N-
phenyl glycinate, n-propyl-N-phenyl glycinate, n-butyl-
N-phenyl glycinate, n-hexyl-N-phenyl glycinate, n-hep-
tyl-N-phenyl glycinate, n-decyl-N-phenyl glycinate,
2-chloroheptyl-N-phenyl glycinate, 2,2-dichloroheptyl-
N-phenyl glycinate, 2-hydroxyethyl-N-phenyl glyci-
nate, 2-hydroxypentyl-N-phenyl glycinate, ethenyl-N-
phenyl glycinate, propenyl-N-phenyl glycinate, hepte-
nyl-N-phenyl glycinate, chlorobutenyl-N-phenyl glyci-

nate, hydroxybutenyl-N-phenyl glycinate, 2,5-
dichloroheptyl-N-2-trifluoromethylphenyl  glycinate,
propyl-N-phenyl-N-parafluorobenzoyl glycinate,
heptenyl-N-4-chlorophenyl  glycinate,  butyl-N-4-

methylphenyl glycinate, decyl-N-3-nitro phenyl glyci-
nate, chloroethyl-N-2-methyl-4-dichloromethylphenyl
glycinate, n-hexyl-N-phenyl glycinate, n-propyl-N-phe-
nyl glycinate, isobutyl-N-phenyl glycinate, n-decyl-N-
phenyl glycinate, sec. butyl-N-phenyl-N-p-fluorosulfo-
nylbenzoyl glycinate, allyl-N-(p-toluene sulfonyl)-IN-
phenyl glycinate, methyl-N-(4-chlorobenzene sun-
fonyl)-N-phenyl glycinate isobutyl-N-(m-chlorophenyl
carbamoyl)-N-phenyl glycinate, ethyl-(N-methyl car-
bamoyl)N-phenyl glycinate, isobutyl-(N-methy!l car-
bamoyl)N-phenyl glycinate and the like. |

The novel phenyl glycine compounds of the inven-
tion are generally biologically active as fungicides by
which i1s meant that they are generally useful for killing,
inhibiting the growth or otherwise inhibiting the unde-
sirable effects of fungi microorganisms. The novel com-
pounds also generally have use in herbicidal, insecti-
cidal and/or nematicidal compositions or as intermedi-
ates for the production thereof. '

The compounds and method of the invention may be
applied directly to the fungi or generally throughout
the environment and/or medium of the fungi. They may
be applied as solutions, emulsions, suspensions, adducts
or the like. The form of application depends upon the
purpose to which the fungicide is being directed so as to
insure an appropriate distribution thereof. The com-
pounds can be formed into compositions with various
conventional inert carriers, e.g. liquid or solid agents
normally associated with biologically active com-
pounds, or other active pesticidal compounds to obtain
multiple or added biological effect.

Suitable solid carriers include clays, silicates, syn-
thetic hydrated silicon dioxides, resins, waxes, synthetic
polymeric materials, carbon, sulfur and the like. Or-
ganic materials such as walnut-shell flour, cottonseed
hulls, wheat flour, wood flour or redwood-bark flour
can also be used as solid carriers.
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Suitable liquid carriers include water, alcohols, ke-
tones, aromatic hydrocarbons, aliphatic hydrocarbons,
chlorinated aliphatic and aromatic hydrocarbons, pe-
troleum fractions such as kerosene and the like.

In addition to the carrier, the fungicidal composition
may contain a surface active agent. Such agents are
those commonly known as wetting agents, disbursing
agents and emulsifying agents and may be anionic, cati-
onic or nonionic. Examples of suitable surface active
agents include alkyl aryl sulfonates, alkyl sulfates con-
taining more than ten carbon atoms, alkylphenol/ethy-
lene oxide condensates, sorbitan esters of fatty acids,
alkylamide sulfonates, ethyloxide/fatty acid ester con-
densates and the like. The biologically active fungicidal
composition may also contain other biologically active
compounds, adjuvants, stabilizers, conditioners, fillers
and the like. |

The biologically active fungicidal composition con-
taining an inert carrier, surface active agent or other
adjuvant, stabilizer, conditioner, filler or the like may be
formulated as a wettable powder, a dust, granule, con-
centrate, solution, emulsifiable concentrate or the like.

The amount of the biologically active fungicidal
compound necessary to kill or inhibit the growth of
various fungi will vary with the specific compound
utilized, the species it is applied to, the type of formula-
tion and the environmental condition and the like at the

time of application and during the period of activity.
Under a particular set of conditions for a particular

fungicidal compound, in a particular formulation, the
appropriate amount of compound may be readily asser-
tained.

The biologically active composition may contain
from about 0.001 to about 98 percent by weight of the
fungicidal compound based upon the total weight of the
composition.

Though the compounds of the instant invention dis-
play a broad range of fungicidal activity various specific
compounds display higher activity to various specific
fungi. Generally the compounds of the instant invention
have been found very effective on foliage fungi such as
bean rust, bean powdery mildew, anthracnose and the
like and soil fungi such as pythium, rhizoctonia and the
like. It should be understood that though each of the
compounds of the instant invention have at least some

fungicidal activity, the type and extent of economically
desirable activity varies from compound to compound
in the selection of moieties represented by the various R

groups. In many instances even slight changes in the R
groups may result in significant changes in the activity

of a compound and the fungi against which 1t 1s eco-

nomically effective.
The following examples are meant to illustrate the

invention. Unless otherwise indicated all percentages
are in parts by weight and all temperatures in celsius.

EXAMPLE 1
n-Hexyl-N-Phenyl Glycinate

N=CH>COO(CH2)sCH3

l
N

A mixture of N-phenyl glycine (50 g, 0.33 moles), 65 from

n-hexyl alcoho! (400 ml) and concentrated sulfuric acid

(4 ml) was refluxed with stirring for 6 hours. The excess
hexyl alcohol was removed under vacuum and the resi-
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due was poured onto water. The aqueous mixture was
extracted with methylene chloride (4 X 100 ml), washed
with water and dried over anhydrous MgSQa4.

The residue was distilled under reduced pressure to
produce 36 g, (0.153 mole) of the above-identified prod-
uct having a melting point of 44° C.

EXAMPLE 1]
n-Propyl-N-Phenyl Glycinates

N—CH,COO(CH>)—CHj3;

l
H

A mixture of phenyl glycine (50 g, 0.33 mole), n-
propanol (400 ml) and concentrated sulfuric acid (4 ml)
was refluxed with stirring for 6 hours. After cooling,
the solution was poured onto ice water, with stirring,
and the product collected by filtration. 38 grams of the

above-identifted product was recovered.

EXAMPLE I1I
Isobutyl-N-Phenyl Glycinate

CH3

/
N==CH;—COOCH;—CH

] N\
H

CH;
A mixture of phenyl glycine (50 g, 0.33 mole), isobu-

tyl alcohol (400 ml) and concentrated sulfuric acid (4
ml) was refluxed for 6 hours. The excess isobutyl alco-

hol was removed and the residue was poured onto ice

water. The product separated and was collected by
filtration producing 48 grams of the above-identified

product having a melting point of 54° C.

EXAMPLE IV
n-Decyl-N-Phenyl Glycinate

- N—CH>COO(CH3)o—CH3

I
H

N-phenyl glycine (50 g, 0.33 mole) was refluxed with
n-decyl alcohol (400 ml) and concentrated sulfuric acid

60 (4 ml) for 6 hours. The decanol was removed under

vacuum and the residue was poured onto ice water with
stirring. The crude product that separated out was col-
lected and washed with water. It was crystallized twice
aqueous alcohol and produced 60 grams of the
above-identified product having a melting point of 52°
C.
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| EXAMPLE V
Sec. Butyl-N-Phenyl-N-p-Fluorosulfonylbenzoy!

Glycinate
CHj;
/
N—CH;~COOCH
I N
CO CHs
SO-F

Sec. butyl-N-phenyl glycinate (20.7 g, 0.1 mole) was
dissolved in pyridine (50 ml). To it was added p-
fluorosulfonylbenzoyl chloride (27 g, 0.12 mole) over a
ten minute period. The reaction mixture was stirred for
8 hours and then poured into water. The crude product
was collected by filtration and then crystallized from
ethanol. 23.8 g (0.06 mole) of the above-identified prod-
uct was recovered having a melting point of 83" C.

EXAMPLE VI
Allyl-N(p-toluenesulfonyl)-N-Phenyl Glycinate

IT—CHz—C—O—'CHz-—CH=CH3

|
SO O

CH;

p-Toluenesulfonyl chloride (11.5 g, 0.06 mole) was
added over a ten minute period to a solution of allyl-IN-
phenyl glycinate (9.55 g, 0.05 mole) in pyridine (30 ml).
The reaction mixture was stirred at room temperature
for 6 hours and then allowed to stand at room tempera-
ture overnight.

Pyridine was removed under vacuum and the residue
was poured onto water (100 ml). The aqueous mixture
was extracted with methylene chloride (3 X75 ml). The
methylene chloride was washed with water (2 X 50 ml)
and then dried over anhydrous sodium sulfate. Distilla-
tion of the methylene chiloride left a gummy residue
which was crystallized from a mixture of ethanol and
water. 12.8 g, (0.037 mole) of the above-identified prod-
uct was recovered having a melting point of 56° C.

EXAMPLE VII

Methyl-N-(4-chlorobenzenesulfonyl)-N-Phenyl
Glycinate

N—CH>—COOCH;

|
SO

Cl
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Methyl N-phenyl glycinate (5 g, 0.030 mole) was
dissolved in pyridine (20 ml) and 4-chlorobenzene sulfo-

nyl chloride (6.96 g, 0.033 mole) was added to it over a
five minute period. The mixture was stirred for 6 hours
and pyridine was removed under vacuum. The residue
was partitioned between methylene chloride and water.
The methylene chloride was dried over magnesium
sulfate and evaporated. The residue was crystallized

from methanol and water. 2.5 g, (0.0073 mole) of the
above-identified product was recovered having a melt-

ing point of 103°-104° C.
EXAMPLE VIII
Isobutyl-(N-m-chlorophenylcarbamoyl)-N-Phenyl

Glycinate
CH;
/
N—==CHy—COQ=—CH;—CH
| N
?=O CH;
N—H

] Cl

A mixture of isobutyl-N-phenyl glycinate (10.4 g,
0.05 mole) and m-chlorophenylisocyanate (10.71 g, 0.07
mole) was stirred in toluene (20 ml) for 4 hours. Toluene
was removed under vacuum and the resulting o1l was
triturated with hexane. The product was then dissolved
in hot cyclohexane and allowed to crystallize. 8 g. (0.02
mole) of the above-identified product was recovered
having a melting point of 62° C.

EXAMPLE IX
Ethyl-(N-methylcarbamoyl)-N-Phenyl Glycinate

N--CH;—COOCH3>Hs5s
=0

N—H

(I:H3

A solution of ethyl-N-phenyl glycinate (8.95 g, 0.05
mole) and methylisocyanate (5.7 g, 0.1 mole) was stirred
in toluene (25 ml) at 35° C. for six hours. All the vola-
tiles were removed under vacuum and ethanol (230
ml) was added to the residue and evaporated. The resi-
due was crystallized from hexane. 6 g (0.025 mole) of
product having a melting point of 69° C. was recovered.

EXAMPLE X
[sobutyl-(N-Methylcarbamoyl)-N-Phenyl Glycinate

CH3
/
T'I‘J—"C Hy—COOCH>»—CH
(i:'=0 CH;
I;I"“'H
CH;

Isobutyl-N-phenyl glycinate (15.52 g, 0.075 mole)
was dissolved 1n chloroform (30 ml). Methylisocyanate
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(3.7 g, 0.1 mole) was added to it and the solution was
stirred at 35° C. for 6 hours. The volatile materials were
- removed under vacuum, ethanol (2 X 30 ml) was added
to the residue and evaporated. The semisohid product
was crystallized from a mixture of methy]isebutyl ke-
tone and hexane. 6 g (0.022 mole) of the above-identi-

fied product was recovered having a melting point of
37" C.

EXAMPLE XI

n-Hexyl-N-Phenyl-N-Phenylcarbamoyl Glycinates

N—CH;—COO(CH3)s5~~CHj;

l
C=0

|
N—H

To a solution of n-hexyl-N-phenyl glycinate (23.5 g,
0.1 mole) in toluene (60 ml]) was added phenylisocya-
nate (18 g, 0.15 mole) in toluene (60 ml) was added
phenyhisocyanate (18 g, 0.15 mole). The reaction solu-
tion was heated at 80° C. for 12 hours. Toluene was

removed under vacuum and the residue was iriturated

with petroleum ether. The resulting solid was crystal-
lized from hexane. 19 g, (0.05 mole) of the above-identi-

fied product was recovered having a melting point of
38° C.

EXAMPLE XII
Isobutyl-N-Phenyl-N-Cyclohexylcarbamoyl Glycinate

CH;
/
N~CH;~—COOCH;~—CH
| N\
(I:FO CH;
N-——H

Isobutyl-N-phenyl glycinate (13 g, 0.062 mole) was
dissolved in toluene (40 ml), cyclohexylisocyanate (9 g,
0.072 mole) was added to it and the mixture was stirred
at 80° C. for 4 hours. Half of the toluene was removed
under vacuum and the mixture was allowed to stand
overnight. The crude product was separated out, was
collected by filtration and crystallized from cyclohex-
ane. 9.8 g, (0.029 mole) of the above-identified product
was recovered having a melting point of 81° C.
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EXAMPLE XIII
Ethyl-N-Phenyl-N-p-Tolylcarbamoyl Glycinate

T“‘CH;COOC:Hf;
T
N—H

CH;

Ethyl N-phenyl glycinate (28 g, 0.15 mole) was dis-
solved in toluene (30 ml) and p-tolylisocyanate (21 g,
0.17 mole) was added to it. The reaction mixture was
stirred at 80" C. for 2 hours and then left at room tem-
perature overnight. The product was collected by filtra-
tion and crystallized from carbon tetrachloride to pro-
duce 22.46 g (0.07 mole) of the above-identified product
having a melting pomnt of 102" C.

EXAMPLE XIV

Ethyl-N-Phenyl-N-p-Chlorophenylcarbamoy!
Glycinate

]?-‘—CHE—CDOCEHJ_;
C=0

|

N~—H

33

40

45

50

33

60

65

Cl

A solution of ethyl-N-phenyl glycinate (26.85 g, 0.15
mole) and p-chlorophenylisocyanate (26 g, 0.17 mole)
was heated in toluene (50 ml) at 80° for 5 hours. The
reaction mixture was then allowed to stand at room
temperature overnight. The product was collected and

washed with toluene. After drying it was crystallized
from carbon tetrachloride yielding 26 g (0.07 mole) of
the above-identified product having a melting point of

107° C.

EXAMPLE XV
Ethyl-N-Phenyl-N-Phenylcarbamoyl Glycinate

I‘IJ—CHE-COOCEHS
T
N—H

Ethyl-N-phenyl glycinate (26.85 g, 0.15 mole) and
phenylisocyanate (20.23 g, 0.17 mole) were heated at

80° for 6 hours in toluene (40 ml). The reaction mixture
was allowed to stand at room temperature overnight
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and the product was filtered, washed with toluene and _
crystallized from carbon tetrachloride. 20.87 g (0.070 {i:l‘r
mole) of the above-identified product was recovered N—CH,—COC3H7
having a melting point of 108° C. s (l:=o
EXAMPLE XVI

n-Butyl-N-Phenyl-Methylcarbamoyl Glycinate

10 e
N—CH ;= COOC4Hqg

|=0 EXAMPLE XVIII

I!J--H | Various compounds prepared by the method pres-

(l:H 15 ented in the examples were subjected to fungicidal tests
: to determine relative levels of fungicidal activity. The
compounds were applied directly to the fungus in the

n-Butyl-N-phenyl glycinate (8.28 g, 0.04 mole) was form of a solution. The activity of the compounds was

dissolved in toluene (20 ml) and methylisocy.anate._ (2.85 assessed visually and rated on an activity scale of 0~10
g, 0.05 mole) was added thereto. The reaction mixture 20 (0=No effect; 10= Very strong fungicidal effect). The
was heated at 40° C. for 23 hours. The volatiles were compounds were tested for their effect on various fungt,
removed under vacuum and the residue was allowed to such as bean rust, bean powdery mildew, anthracnose,
stand at room temperature overnight. The residue crys- rhizoctonia and pythium fungi with the results as 1ndi-
tallized from a mixture of carbon tetrachloride and s cated 1n Table 1.
hexane vielding 6.4 g (0.024 mole) of the above-identi- | TABLE 1
fied product having a melting point of 71° C. 1 evel of
In a similar manner ethyl-N-phenyl glycinate is re- Compound Fungi Activity
acted with methylisothiocyanate to produce ethyl-N- 0 Isobutyl-N—pheny! Bean rust 5
- . . q
_N. _1_thi the glycinate Pythium :
phenyl-N-methylcarbamo-1-thione glycinate of + Decyl-N—phenyl Boan musi .
structure: : glycinate Pythium 6
n-Hexyl-N—phenyl Bean rust 5
glycinate Anthracnose 3
‘Iil’ Isobutyl-N-—phenyl-N— Powdery mildew 2
| 35 cyclohexyl carbamoyl Bean rust 5
qu CHp—COCoH; glycinate
=S Ethyl-N—phenyl-N— Powdery mildew 2
| p-tolyl carbamoyl Beuan rust !
N—H glycinate
| Ethyl-N—phenyl-N—p- Powdery mildew 2
CH; 40 chloro-phenyl carbamoyt Bean rust !
glycinate
Ethyi-N—phenyl-N—phenyvl- Powdery mildew 4
EXAMPLE XVII carbamoy! glycinate Bean rust 3
_ Pythium I
n-Propyl-N-Phenyl-N-Phenylcarbamoyl Glycinate n-Butyl-N-—phenyl-N— Bean rust 3
45 methylcarbamoy] Anthracnose 4
glycinate Pythium 10
n-Propyl-N—phenyl-N-- Bean rust 3
N—CH>»—COOCzH> phenylcarbamoyvl Anthracnose !
| glycinate Pythium 5
C=0 Allyl-N(p-toluenesul- Bean rust 5
I[J_H 50 fonyl)N—phenyl glycinate | |
Sec-butyl-N—phenyl-N— Rhizoctonia 6
p-fluoro sulfonyl
benzoyl glycinate
Sec.-butyl-N—phenyl Rhizoctonia 6
glycinate ' _
55 Ethyl-N—phenyl-N— Powdery mildew 10

methylcarbamo-1-
n-Propyl-N-Phenyl glycinate (11.5 g, 0.06 mole) and thione glycinate
phenylisocyanate (7.14 g, 0.06 mole) were heated in
toluene (30 ml) at 80° C. for 12 hours. On cooling the
reaction product crystallized out and was recovered by 60
re-crystallization from a mixture of ethanol and water.
11 g (0.03 mole) of the above-identified product having

EXAMPLE XIX

Various novel compounds of the invention were sub-
jected to various pesticidal tests to determine relative

levels of pesticidal activity. The compounds were ap-

a melting pornt of 96° C. was recovered. plied directly to pests in the form of a solution—the

In a similar manner ‘n-pmpyl-N-phenyl glycinate and (s activity of the compounds were assessed visually and
p-tfluorobenzoyl chloride are reacted to produce n-pro- rated on an activity scale of 0-10 (0O=no effect;

pyl-N-phenyl-(N-p-fluorobenzoyl) glycinate of the [0=very strong pesticidal effect). The compounds
structure: were tested for their effect on various weeds, insects
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and nematodes with the results as indicated in Table I1.

TABLE Il
Level of

Compound Pest Activity

n-Propyl-N—phenyl-N— Mexican bean beetle 7

p-fluoro phenyl

carbamoyl glycinate

Ethyl-(N—methv! carba- Mornmg glory 6

moyl)N—phenyl glycinate Mustard weed 8
Foxtail millet 8
Crabgrass 3
Pigweed 4

Methyl-(N—methyl carba- Morning glory 10

movl)N-—~-phenyl glycinate Mustard weed 10
Foxtain millet 2
Japanese millet 2
Crabgrass 5
Pigweed 9

Ethyl-(N—diethy! carba- Morning glory 10

movl)-N—pheny! glycinate Mustard weed 10
Foxtail millet 9
Japanese millet 8
Crabgrass 9
Pigweed 10
Rootknot nematode 10

n-Butyl-(N—diethyl carba- Rootknot nematode 10

moyl}N—phenyl glycinate

n-Hexyl-N—phenyl-N Mexican bean beetle 3

phenvicarbamoyl glycinate

Isobutvl-N—phenyl-N Rootknot nematode 5

cyclohexyl carbamoyl

glvcinate

Ethyl-N—phenyl-N— Rootknot nematode 3

p-tolyl carbamovl

glvcinate

Ethyl-N—phenyl-N— Morning glory 8

methylcarbamo-1-thione Mustard weed 3

4,492,683

10

14
TABLE Il-continued
Level of
- Compound Pest Activity
glycinate Pigweed 8
Ethyl-N—phenyl-N— Rootknot nematode 3
p-chloropheny! carbamoyl]
glycinate .
n-Butyl-N—phenyl-N Morning glory 8
methy] carbamoyl] Mustard weed 4
glycinate Crabgrass 6
Rootknot nematode 10
I claim:
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1. A method of inhibiting the growth of fungi which
comprises contacting the fungi with a fungicidal
amount of at least one compound of the formula

O

|
N—CH;—C—0—A

wherein A 1s hydrogen, or an alkyl group having from
2 to 10 carbon atoms, and X 1s selected from hydrogen
or C=ZNHCHj3 wherein Z 1s oxygen or sulfur.

2. The method of claim 1 wherein the compound is
n-butyl-N-phenyl-N-methylcarbamoyl glycinate.

3. The method of claim 1 wherein the compound 1s
n-propyl-N-phenyl-N-methylcarbamoyl glycinate.

4. The method of claim 1 wherein the compound is
ethyl-N-phenyl-N-methylcarbamo-1-thione glycinate.

5. The method of claim 1 wherein the compound is
i1sobutyl-N-phenyl glycinate.

6. The method of claim 1 wherein the compound 1is
n-decyl-N-phenyl glycinate.

%

* % .
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